Introduction
Fiber reinforced composite materials have gained a widespread popularity over conventional materials in fields such as aerospace, construction, consumer products, transportation and sporting goods. For structural applications where high strength-to-weight and stiffness-to-weight ratios are required the fiber-reinforced composite materials are ideal. By altering lay-up and fiber orientations composite material can be tailored to meet the particular requirements of stiffness and strength .The ability to manufacture a composite material as per its job is one of the most significant advantages of composite material over an ordinary material. Due to the high strength to low weight ratio, resistance in fatigue and low damping factor, composite materials have wide range of applications in car and aircraft industries. Research in the design of mechanical, aerospace and civil structure and development of composite materials has grown tremendously in few decades. The problem of selecting a suitable material has been studied for a long time. One of its applications concerns the selection of the optimal distribution of fiber orientations in composite structures [1] [2] [3] and the identification of the optimal stacking sequence [4] [5] [6] [7] [8] . In most aerospace applications, the candidate materials are restricted to the conventional angles with plies oriented at 0°, 45°, -45° and 90°. This is by nature a discrete optimization problem. However, the specific parameterizations discussed here allow working with a continuous formulation, and reliable optimization methods developed for problems involving continuous variables can therefore be applied.
I.
Literature Survey:
The objective is herein to establish a methodology for the identification of optimal fiber orientations in maximum stiffness and minimum weight design of laminated composite beams. The static structural response of the composite beam is evaluated using a beam finite element model capable of correctly predicting the effect of the fiber orientations. The aim is to set the foundations for future research which will extend the application to structural design of wind turbine blades with aero-elastic constraints. Several approaches for optimization of laminate lay-ups have been reported in the literature. Some of these are based on the assumption that the design variables should only take discrete values. Algorithms used for these type of problems include genetic algorithms (Le Riche and Haftka 1993; Gürdal et al. 1999), particle swarm methods (Kathiravan and Ganguli 2007) and branch-and-bound methods (Stolpe and Stegmann 2007) . Other approaches consider continuous design variables. In this case, it is often possible to compute the gradients (sensitivities) of the objective function and constraints. It is then possible to state nonlinear optimization problems which can be solved using robust and efficient numerical gradient-based optimization methods. The main advantage of these type of methods is that in general a relatively small number of objective and constraint function evaluations is required. This is a critical aspect when dealing with large, computationally expensive analysis models like nonlinear aero-elastic models of wind turbine blades.
Different parameterizations have been put forward in this context. Pedersen (1991) presented an approach based on the minimization of the elastic strain energy in the optimal thickness and fiber orientations design of structures subjected to in-plane loads. Tsai and Pagano (1968) 
III.
Recognization Of Need:
• As the natural resources goes on decreasing now a days and to meet the needs of natural resources conservation, energy economy most of the automobile manufacturers and their sub contractors are attempting to reduce the weight of the vehicles in recent years. [7] • Automobile with high strength contains more weight which leads to high specific fuel consumption.
• Examples: Ambassador, Innova etc., • Automobile with less weight contains low strength which leads complete damage during collisions or accidents.
• Examples: Nano car, Maruthi 800, Also etc.,
IV.
Solution:
• Automobile with high strength to weight ratio leads to low specific fuel consumption and less damage to vehicles during collisions and also meets the needs of natural resource conservation.
• Automobile Manufacturers and their sub-contractors are searching for alternate materials which are having low cost, High strength to Weight Ratio.
• Substituting composite structures for conventional metallic structures in automobile industries has many advantages because of higher specific stiffness and strength of composite materials.
V. Objective:
The objective of this paper is • To search for the specifications of the existing conventional cantilever beam.
• Developing an optimization algorithm to optimize steel cantilever beam.
• Optimum dimensions are extended to composite cantilever beam.
• Tailoring the composite beam by thickness and width directions.
• Optimizing the tailored composite beam with fiber orientations and stacking sequence.
• Checking the performance of tailored and optimized composite beam with conventional/ optimized steel cantilever beam.
VI. Design For Optimum Steel Cantilever Beam
A classical definition for optimum design is the one by Wilde (1978) "the best feasible design according to a preselected quantitative measure of effectiveness". In optimal structural design a certain objective function, (structure weight in many cases) must be minimized or maximized by modifying the design variables while satisfying a set of behaviour and design constraints. Thanks to the use of computers the final optimum design can be accomplished by mathematical methods. This efficient and logical approach contrasts with the use of heuristic rules which characterizes the conventional design process. Composite cantilever beam is modeled in finite element procedure from the dimensions obtained from optimization of the conventional steel cantilever beam for the initial analysis. The meshing of the modeled composite cantilever beam is made with the help of Linear layered structural shell element with six degrees of freedom per node, translations in the nodal x, y, and z directions and rotations about the nodal x, y, and z-axes 3D. This element is represented in ANSYS as SHELL 99. The element divisions with element size 10 mm is take as longitudinally. 
Applied Boundary Conditions:
This beam is fixed at one end keeping free at other for application of transverse load of magnitude 1000 N on the nodes of equally shared. 
Fig2. Composite cantilever beam with applied boundary and initial conditions

XI. Tailoring And Optimizing The Composite Beam:
Fiber reinforced composite materials have gained a widespread popularity over conventional materials in fields such as aerospace, construction, consumer products, transportation and sporting goods. For structural applications where high strength-to-weight and stiffness-to-weight ratios are required the fiber-reinforced composite materials are ideal. By altering lay-up and fiber orientations composite material can be tailored to meet the particular requirements of stiffness and strength .The ability to manufacture a composite material as per its job is one of the most significant advantages of composite material over an ordinary material. Due to the high strength to low weight ratio, resistance in fatigue and low damping factor, composite materials have wide range of applications in car and aircraft industries. Research in the design of mechanical, aerospace and civil structure and development of composite materials has grown tremendously in few decades.
"Tailoring is a process of removing unwanted material by topology optimization for strengthening and by reducing the weight of the structure". Tailored structure is further strengthened by optimizing the fiber orientation and stacking sequence in the structure. This satisfies the requirements as high -strength to weight ratio which is very much essential in recent years.
XII.
Tailoring And Optimization Algorithm: 
XIII. Tailoring And Optimizing The Thickness Of The Composite Beam 13.1. Reduction in cross-section with thickness over the length of the beam
Composite cantilever beam is modeled in finite element procedure with variation in thickness keeping length and width constant for different cross-sections, (CS) to maximize the stiffness and minimizing the weight. The meshing of the modeled composite cantilever beam is made with the help of Linear layered structural shell element with six degrees of freedom per node, translations in the nodal x, y, and z directions and rotations about the nodal x, y, and z-axes 3D.
On a composite cantilever beam CS is framed by reducing the thickness from 2CS to 40CS. Thus, if t = 10 mm is the initial thickness value, then for all cases [t -0.25(n-1)] mm in multiples of n lengths.
Fig4. 40CS Tailored Composite Cantilever Beam
Fig5. 24 CS Strengthened Composite Beam before & after optimization
Tailoring of composite cantilever beam for maximum stiffness and minimum weight 
Reduction in cross-section with thickness and width over the length of the beam
Composite cantilever beam is modeled in finite element procedure with variation in thickness and width keeping length constant for different cross-sections (CS) to maximize the stiffness and minimizing the weight. The meshing of the modeled composite cantilever beam is made with the help of Linear layered structural shell element with six degrees of freedom per node, translations in the nodal x, y, and z directions and rotations about the nodal x, y, and z-axes 3D.
On a composite cantilever beam, CS is framed by reducing the thickness from 2CS to 40CS and width from 2CS to 16CS. Thus, if t = 10 mm and w = 50 mm is the initial thickness and width values respectively, then for all cases [t -0.25(n-1)] mm & [w -1.25(n-1)] mm in multiples of n lengths. 
XIV. CONCLUSIONS
 Tailoring composite structures with proper intelligence and optimizing fiber orientation and stacking sequence tend to strengthen the structure and minimum weight.  Tailoring in thickness is under acceptable limits up to 28 CS for cross-sections over the length, shows strengthened beam and minimum weight.  Tailoring in thickness and width is under acceptable limits up to 8 CS for cross-sections over the length, shows strengthened beam and minimum weight. 
